Introduction: Research suggests that a blunted response to nondrug rewards, especially under conditions associated with strong cigarette cravings, is associated with reduced abstinence motivation in daily smokers. One limitation of previous studies is that they have largely focused on monetary rewards as broad representative of nondrug rewards. It remains unclear whether craving dampens responses to more abstract nondrug rewards, such as personal values. Personal values often have a positive valence and are frequently assumed to remain stable across time and situations. However, there may be time-varying and contextual influences on smokers' appraisal of values in daily life. Characterizing fluctuations in value importance in relation to relapse precipitants (eg, craving) may inform interventions that leverage personal values as motivation for cessation. Methods: Daily smokers (n = 18) completed ecological momentary assessment surveys measuring the importance of specific personal values and smoking-related variables during 8 days of monetarily reinforced cigarette abstinence. We hypothesized that value ratings would demonstrate adequate within-person heterogeneity for multilevel modeling and that within-person fluctuations in craving would be negatively related to valuing personal health. Results: All values demonstrated adequate within-person variability for multilevel modeling. Withinperson craving was negatively related to health valuation (p = .012) and a cross-level interaction (p > .0001) suggested this effect is stronger for individuals who report greater overall craving. Conclusions: Greater craving is associated with decreased importance of personal health in the moment, particularly for those with high average levels of craving. Timely interventions that bolster importance of health during moments of elevated craving can potentially improve cessation outcomes. Implications: This study builds on research highlighting the positive influence of personal values in motivating behavior change. Values are an often used, but poorly studied, construct that has considerable utility in smoking cessation. Valuing personal health is frequently reported as a primary motivator for a quit attempt. Inasmuch as personal health is a distal nondrug reward used to motivate smoking abstinence, naturalistic evaluation of health importance, and motivators for continued smoking (ie, craving) could inform the timing and content of smoking treatment. This study is among the first to evaluate momentary assessment of personal values and craving within daily life.
Introduction
The motivational influence of drug and nondrug rewards has a rich history in addiction research [1] [2] [3] [4] and has been widely studied in cigarette smokers. [5] [6] [7] [8] [9] Behavioral 10-12 and neurobiological 13, 14 evidence has demonstrated a blunted response to nondrug rewards as a hallmark of nicotine addiction, particularly when smokers are abstinent or presented with an opportunity to smoke. 15, 16 In general, hypothetical or actual monetary outcomes have been used as universal and tangible examples of nondrug reward. This research has contributed to our understanding of how tobacco use interfaces with reward processing in smoking initiation, [17] [18] [19] [20] maintenance, 1,2 and relapse. 21, 22 Comparatively less research has evaluated alternative nondrug rewards that are believed to motivate a host of health behaviors, such as personal values. This knowledge gap is particularly relevant to substance use, a domain in which behavior appears to be heavily influenced by personal values. 23, 24 Personal values almost always have a positive valence, but individuals can vary in their ability to enact value-consistent behavior. 25 Values are defined as a motivational construct representing broad goals that span time and context. 25, 26 Based largely on a theoretical structure proposed by Schwartz et al., 27 values are considered generally stable within an individual, but are thought to fluctuate in their perceived importance between people. Organized within a circumplex model, adjacent values (eg, "tradition" and "conformity") have been shown to share common features, and subjective conflict arises from an elevation in importance of an opposing value (eg, "conformity" vs. "self-direction"). 25, 26 Mean-level changes in the importance of values provide insight into the structure of individual value systems, but fail to capture dynamic fluctuations of personal goals and values as they relate to motivational desires in daily life.
An individual struggling with addiction to cigarettes is often confronted with the relative value of abstinence-related health versus the potential reinforcement associated with smoking. For instance, research has suggested that self-reported importance of values is negatively related to cigarette consumption in smokers, with heavy smokers reporting lower value of health than light smokers. 23 Compared to ex-smoker, current smokers place a lower value on personal health, 24 and general lower health value is associated with decreased engagement in a number of health protective behaviors (including resisting smoking). 28 After controlling for baseline cigarette consumption, daily smokers engaged in cessation treatment who reported low importance of health were less likely to reduce smoking rates than those who valued health highly. 29 Individuals with a lower valuation of health also report reduced self-efficacy for health behaviors (including resisting smoking) than high health valuation counterparts. 30 A longitudinal study evaluating prospective predictors of quit attempts in smokers from adolescence to young adulthood reported that, among important demographic variables, low baseline selfreported value of a healthy lifestyle significantly predicted reduced quit attempts and failed cessation.
31 Taken together, mean-level associations between the importance of health and smoking behavior illustrate the possibility that regular cigarette use may correspond to a comparatively lower value placed on personal health.
The use of the term "values" is common in psychological research, but the individual-level experience of values has been understudied (for a review see 32 ). Intraindividual consistency, or the stability in the importance of a specific value within an individual, has typically been studied using intraclass and longitudinal correlations. 33 For example, based on single assessments 2 weeks apart, values such as "power," "hedonism," and "universalism" demonstrated relatively high internal reliabilities (ie, high-intraclass correlations) whereas the reliability of other values (eg, "self-direction") was comparatively lower. 34 To our knowledge, no studies have investigated within-person naturalistic fluctuations in the importance of personal values in daily life. This is a critical knowledge gap, as the importance of valuing health in the moment likely depends on competing situations or states. Regarding smoking cessation, momentary fluctuations in personal values could signal shifts in motivational incentives associated with the decision to smoke that contribute to relapse during a quit attempt, such as those that occur during bouts of craving.
Clinically, the potential benefit of using value-based interventions depends on the variability of values throughout the day and in association with high-risk momentary states that are commonly accompanied by increased craving. Short-term changes in values have been observed in prior laboratory experiments (for review see 33, 35 ). For example, a task that asks participants to focus on thinking in terms of "I" or "we" resulted in higher mean-level importance of individualistic and collectivistic values, respectively. 36 In another example of "priming" specific values, asking participants to think about what it would be like to have a child was associated with an increase in the average importance of self-transcendence values. 35 Critically, the above studies reported between-person results from experimental designs that are intended to manipulate the importance of specific values. This highlights the relative flexibility of values in controlled laboratory settings, but does not address naturalistic fluctuations of values within the same individual across a variety of situations and states. Addiction treatment perspectives, such as motivational interviewing, emphasize the importance of values as a tool to motivate behavioral change. This study examined momentary fluctuations in craving and personal values, drawn from an ecological momentary assessment (EMA) paradigm that was part of a larger study involving adults who smoke cigarettes (for preliminary results see 38 ). The first aim of the study was to evaluate the within-person variability of values recorded during prompted surveys over 8 days. We predicted that self-reported values would demonstrate adequate within-subject variability for multilevel modeling (MLM). Based on the limited previous smoking research, follow-up analyses modeled associations between the importance of health and craving within-and between-participants. Changes in self-reported craving have been shown to fluctuate within an individual's natural environment (for review see 39 ) . We predicted that self-reported momentary importance of health would be negatively associated with craving within daily smokers. A negative relationship between craving and the importance of health at the same time point would represent an analog to research paradigms in which a smoker is aware of a desire to smoke but presented with an alternative nondrug reward. Given elevated craving has previously been established as a reliable predictor of smoking after a quit attempt, [40] [41] [42] we also evaluated the relationship between craving at the previous measurement on the same day (ie, lagged craving) and value ratings to assess the predictive utility of craving with respect to subsequent changes in the perceived importance of health.
Method

Participants and Procedure
Adult smokers (n = 18) between the ages of 18 and 45 years were recruited through local advertisement. Eligibility criteria required potential participants to (1) smoke at least 10 cigarettes per day for the past 2 years; (2) not be engaged in active smoking cessation treatment; (3) report no regular substance use (>10 times in the past month) or substance dependence beyond nicotine; (4) report no psychiatric diagnosis; and (5) not have any chronic cardiac or respiratory issues. After a confidential telephone screen, eligible participants were invited to the laboratory to complete a series of questionnaires including detailed tobacco history, personality, and dependence measures, as well as a breath carbon (CO) reading to verify smoking status (required to be >10 parts per million). The remainder of the study was divided into two parts: a functional magnetic resonance imaging and a 10-day EMA protocol (described further below).
The current analyses are focused on data collected during the EMA component of the protocol only. The 10-day EMA protocol began on a Saturday for all participants. Throughout EMA data collection, participants were asked to complete surveys upon awakening, when notified (ie, "beeped") by the phone, and immediately after smoking a cigarette. Morning surveys inquired about general mood, arousal, and craving; prompted, and smoking surveys included additional items inquiring about the importance of several personal values. Seven prompted surveys were presented from 10 am to 9 pm using pseudorandomized stratified sampling in which the schedule of surveys was fixed across participants and surveys notifications were separated by at least 1 h. Starting on Monday (day 3), participants were instructed to attempt to refrain from smoking outside of the laboratory and were given the opportunity to earn monetary incentives contingent on biochemically verified smoking abstinence. Abstinence was verified with a CO sample taken during a daily lab visit between 4 pm and 7 pm; participants also signed a "statement" indicating whether or not they smoked that day. Depending on whether abstinence was verified, participants would earn money based on a decision task (money from the task was lost if smoking was reported or detected). We considered a CO less than 8 parts per million as verification of self-reported abstinence, a cut-off that is consistent with several prior studies (eg, [43] [44] [45] ). Additionally, for the purpose of investigating the role of smoking expectancy on the decision to smoke, participants had an opportunity to smoke a cigarette during the lab visit on 4 days during the EMA protocol (days 4, 5, 8, and 10). Participants were informed whether or not they would have an opportunity to smoke immediately before each prompted survey presented prior to the evening lab visit (i.e., 10 am-4 pm) on the designated protocol days.
Since the purpose of this preliminary analysis was to evaluate the stability of values within daily smokers and to investigate potential relationships between craving and valuing health, only those prompted surveys administered prior to the daily lab visit during the 8-day period of monetarily reinforced abstinence (ie, days 3-10) were evaluated. Post-visit surveys administered between 7 pm and 9 pm were excluded to avoid introducing variability associated with whether or not participants were given the opportunity to smoke during the lab visit. See Table 1 for an overview of study protocol and EMA data that were included for this study.
Measures
Questions assessing personal values were derived from a validated measure based on contemporary research and theory on the psychology of goals. 46 Single-item questions inquired about the importance of eight value categories: spirituality, community, conformity, image, finances, hedonism, health, and self-acceptance (see Table 2 for value items). Participants responded using a touchpoint continuum that corresponded to a 0-100 visual analog scale anchored by "Not at all" and "Extremely." Momentary craving was assessed with a single item asking participants to "Rate how much you have the urge to smoke right now" on a touchpoint continuum that corresponded to a 0-100 visual analog scale anchored by "No urge at all" and "Strongest urge I have ever felt." 47 
Data Analytic Approach
All statistical analyses were conducted using MPlus 7.2. 48 First, intraclass correlations (ICC) were calculated to evaluate the withinperson variability of the eight value categories across participants. An ICC greater than 0.05 is generally accepted as adequate for multilevel models. 49 The ICC is typically interpreted as the betweenperson variability; therefore, within-person variability is (1-ICC). To evaluate the contemporaneous and predictive relationship of craving and health value, an MLM investigated associations between the importance of health (outcome variable) and craving from the same time point as well as craving rating from the prior survey (ie, lagged craving). Lagged craving ratings were constrained to be from the same day. We included a cross-level interaction term that was calculated by multiplying an individual's average craving rating by the momentary craving reported on each survey to investigate whether within-person associations moderated an individual's overall level of craving. The within-person model also included a timevarying predictor for smoking opportunity at lab visit (0 = no smoke, 1 = smoke), whether the participant reported naturalistic smoking on that day prior to the lab visit (0 = no smoke, 1 = smoke), and controlling for weekend (0 = Monday-Thursday, 1 = Friday-Sunday). 2  2  2  2  2  2  2  2  2  2 Prompted surveys were randomly distributed throughout time window. Maximum of five possible surveys from 10 am to 4 pm and two possible surveys from 7 pm to 9 pm. Day 1 was always a Saturday. Data from shaded cells identify data from the incentive lapse paradigm that were included in this analysis.
The between-person model included mean craving value controlling for demographic variables (ie, age and gender) and cigarettes per day. All within-person variables were person-mean centered to ensure within-person processes were not contaminated by betweenperson differences.
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Results
Participants
The 18 study participants were predominately male (67%; n = 12), Caucasian (83%), between the ages of 18 and 43 (M = 24.6, SD = 6.7), smoked an average of 13. , participants opted to smoke 89% of the time. On days that participants were told they would or would not have an opportunity to smoke, 43% and 49% of participants reported naturalistic smoking prior to the lab visit, respectively. Three participants reported no naturalistic smoking during the 8-day EMA period.
Variability in Personal Values
All values evaluated in the study demonstrated adequate within-subject variability for MLM (Table 2 ). However, several of these items had moderately high ICCs (ie, > .65), which, although appropriate for MLM, may be less likely to demonstrate associations with other within-person variables that vary in time (such as craving 39 ).
Multilevel Model of Craving and Importance of Health as a Value
Analysis included 430 observations over the 8-day data collection period. Within-person results demonstrated a significant negative relationship between craving and importance of health (p = .012), suggesting that when individuals crave greater than their own average level of craving, they report lower importance of health. This relationship was qualified by a significant cross-level interaction (p > .0001). Specifically, the negative association between craving and the importance of health was stronger among individuals with higher, compared to lower, overall craving. Craving from the previous time point did not significantly predict importance of health (p = .77). Within-person relationships between valuing health and weekend, opportunity to smoke, and naturalistic smoking were also nonsignificant (all p's > .10). Between-person effects demonstrated a significant negative relationship between mean craving and age; all other relationships, including mean craving, were nonsignificant (all p's > .07). Results are presented in Table 3 .
Effect Size
Effect sizes for MLM are not as straightforward as multiple regression analyses, and there is no consensus on how to best calculate effect sizes for MLM. 51 As such, we calculated the proportion reduction in residual variance explained as a measure of local effect size by comparing within-person outcome variance with and without craving predictors. We found that the inclusion of craving accounted for an 8% reduction in the outcome variance.
Discussion
The results of our preliminary study are consistent with prior work using money as a proxy for nondrug rewards and, more generally, Smoke day (lab) corresponds to the days individuals were informed they would have an opportunity to smoke in the lab. Naturalistic smoking represents individuals who reported smoking any cigarette prior to the lab visit. The cross-level interaction was calculated by multiplying an individual's average reported craving with the residual craving on each survey. *p < .05, **p < .001.
suggest that previously observed shifts in reward sensitivity extend to abstract rewards. Our findings illustrate that the perceived importance of several personal values demonstrates within-person variability when assessed repeatedly in daily life. Specifically, although some values (eg, spirituality, image) exhibited relative stability within individuals, the importance of other values (eg, health, self-acceptance) varied substantially within individuals across time. To our knowledge, no studies have assessed the momentary importance of personal values in relation to clinically relevant phenomena in addiction. Greater self-reported craving was significantly associated with ratings of the importance of health in daily smokers during the same survey, but craving from the previous survey was unrelated to the perceived importance of health. The contemporaneous relationship between craving and the valuation of health highlights the potential importance of timing for specific interventions aimed at modifying craving and valuing personal health. That is, such interventions may be most effective when health-related values are specifically targeted during moments of elevated craving for that individual. Indeed, compared to lower craving counterparts, smokers who generally report high levels of craving may be most susceptible to changes in the importance of health during occasions where craving is elevated. The relevance of timing is further supported by the nonsignificant relationship between overall importance of valuing health and mean levels of craving over the EMA protocol. Taken together, the current results indicate that the weighting of select values, including the value of personal health, may be more fluid than previously thought. Fostering value-consistent behavior is a vital component of clinical intervention for behavioral change. Sheldon and Krieger 52 measured the self-reported importance of values (ie, "talking") and the frequency of value-consistent behaviors (ie, "walking"). Results demonstrated a significant importance/behavior gap in which individuals tended to "talk" more than "walk," especially in reference to intrinsically motivated values. Increasing engagement and frequency of value-consistent behaviors, therefore, relies on translating discussion of values that are important into actual behavioral change. Motivational interviewing is a clinical approach that emphasizes "developing a discrepancy," or the exploration of current behaviors (eg, smoking) that are discordant with personal values or goals (eg, finances, health), to enhance the client's own motivation for change. 37, 53, 54 A possible mechanism for discrepancy enhancement is generating cognitive dissonance between the importance of values in the moment and substance use. The experience of dissonance can shift focus to the importance of nondrug rewards associated with identified goals. For example, a motivationally based intervention focused on actual-ideal behavioral discrepancies in heavy drinkers was associated with reductions in drinks per week, episodes of heavy drinking, and alcohol problems compared to a no-treatment control. 55 Therefore, raising awareness of discrepancies between current behavior (ie, actual) and values (ie, ideal) generates self-focused emotion that can facilitate self-evaluation towards value-consistent behavior (eg, reduced smoking). As evidenced by momentary fluctuations in value importance, the effectiveness of interventions intended to develop a discrepancy between values and substance use may depend significantly on the timing of administration. As such, bolstering the importance of health in the midst of an elevation in craving may be more effective than doing so within a psychotherapy session that can be temporally distant from such high-risk moments.
In the current findings, the observed contemporaneous relationship between momentary craving and valuing health may suggests a bidirectional relationship between the variables, such that increasing awareness of health value (eg, developing a discrepancy) could reduce craving and that, conversely, elevated craving may reduce the importance of personal health in the moment. Given that the relationship between craving and smoking behavior is greatest when evaluating competing desires that are consciously (ie, nonautomatically) perceived by the individual, 56 effective treatment requires an individual to be consciously aware of moments or situations associated with elevated craving. After identifying precipitants or triggers associated with the experience of craving (eg, finishing a meal, others smoking, etc.), interventions that serve to cue or strengthen the importance of valuing health in those moments or situations could reduce the possibility craving will translate into use. Thus, strategies to enhance the momentary importance of health value may help an individual move towards behavioral change and implement regulatory strategies to quit smoking and supplant the potential rewards of smoking.
Research using EMA has identified elevated craving as an important predictor of cigarette use within the following minutes 42 to hours 57 . Compared to automatic drug-seeking situations, there is a stronger relationship between craving and nonautomatic (ie, conscious choice) situations, such as comparison between the decision to smoke and a nondrug reward (eg, money, healthy lifestyle, etc.). 56 Therefore, momentary assessment of both craving and importance of values can inform the timing of interventions that seek to amplify conscious discrepancy between choosing the immediate value of smoking versus the longer-term value of good health. Ecological momentary interventions have sought to capitalize on the ability to provide custom on demand interventions. Reviews of smoking cessation interventions delivered via text messaging on mobile devices have reported some success, 58 and a recent meta-analysis suggested that quit rates with text message-based interventions were 37% higher than control conditions. 59 Many of the mobile interventions require participants to actively text (eg, send the word "CRAVE" to a study number) to receive personalized interventions (eg, 22 ). Researchers have suggested that a single priming event can temporarily change the importance of values; however, repeated exposure to the same priming event can result in lasting change in values. 33 Based on these findings, it might be useful to administer personalized interventions focused on personal health when smokers report higher than average craving ratings on prompted surveys. Such an approach would make it possible to challenge the perceived importance of values outside of treatment and across contexts in daily life (eg, during high-risk situations).
The absence of a significant between-person relationship suggests that the average level of craving alone is not associated with the importance of health. Craving is known to be a dynamic process related to personally salient contexts (ie, triggers or high-risk situations) wherein an individual may experience momentary elevations in craving. At these moments, this individual may still benefit from immediate interventions (such as developing a discrepancy) aimed at increasing the importance of personal health and decreasing the experience of craving. Based on the current findings, this may be particularly true for those with comparatively high levels of cravings, as such individuals appear to be prone to reductions in the valuation of personal health during occasions associated with higher than usual craving. These individuals are arguably more likely to sustain difficulties in a quit attempt and could significantly benefit from timely interventions. Examination of within-person fluctuations in the importance of values provides an opportunity to better understand the ways in which values may counteract competing desires to smoke or use other substances (and vice versa), and to develop more effective ways to raise the salience of values during moments of risk as an intervention strategy.
Limitations and Future Directions
This study has several limitations. First, given the small sample size and preliminary nature of the dataset, the generalizability of the findings is not known. Replication with a larger, more representative sample is required to confirm results. Second, the study population was not treatment seeking. Most individuals were able to reduce smoking, but the vast majority smoked when given an opportunity to do so, and many smoked cigarettes outside of the lab throughout the protocol. The period of reinforced cigarette abstinence was intended to simulate a quit attempt, but more research is needed to clarify the relationship between values and craving in the context of cessation treatment. Third, although we speculate that the relationship between craving and the importance of health is both bidirectional and causal from moment to moment, it is important to note that firm conclusions about directionality or causality cannot be made based upon the design of this study. Finally, the EMA lapse paradigm protocol was limited to 8 days with up to five prompted surveys per day (excluding two postlab visit surveys). It is possible that a finer-grained temporal sampling would better capture a possible lagged relationship between craving and valuing health. Future studies should include a diverse sample with longer microlongitudinal designs and more frequent prompted surveys to further probe the association between craving and values.
Conclusions
These data suggest that values are not static by demonstrating withinperson variability in the self-reported importance of personal values assessed using EMA. Additionally, craving was negatively associated with valuing health within the same measurement in time. In contrast, mean craving and the importance of health were not significantly related at the between-person level. These findings indicate that the importance of personal values fluctuates daily in ways that are associated with emotional-motivational experiences, such as craving. Generalizing the motivation fostered in the context of psychotherapy into the client's daily life is a constant challenge of clinical work. Identifying momentary states that threaten values and value-consistent behavior offers insight into opportunities to bolster motivation for change. These findings have important implications for clinical and mobile interventions aimed at extending motivation for value-consistent behavior, such as resisting the smoke or use other substances, into daily life.
